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(54) Electrical connector with a locking device 

(57) The connector includes a housing (2) and a 
cover (10) integrally formed. Cover pins (64) engage 
housing support walls (18) and the cover is rotatable 
about the pins (64) so that cover latching arms (54) en- 
gage housing latching lugs (44). Cantilever lances (40) 
are positioned on either side of a coupling unit (30) 
which projects downwardly from the housing (2) for en- 
gagement with a mating connectorwith an Internal latch- 
ing groove with which the lances (40) engage when the 



two connectors are partially engaged. Ends of conver- 
gent resilient beams of a locking device extend through 
cover slots (66) and engage a stop rib. The beam ends 
are disengaged from the stop rib by a projection of the 
mating connector upon full engagement of the two con- 
nectors thus permitting the locking device to be fully in- 
serted into the housing (2) so that locking arms of the 
locking device are displaced outwardly into the latching 
groove and external latching members of the locking de- 
vice engage latching lugs on the housing (2). 



CO 
< 



a. 

LU 




BEST AVAILABLE OOPY 



EP 1 006 621 A3 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



AppllcBtlon Numlwr 

EP 99 30 9347 



US 5 681 178 A (KUNKLE JOHN PHILIP ET AL) 
28 October 1997 (1997-10-28) 

* figures 2,5,6 * 

* column 3, line 49-51 * 

* column 3, line 58-64 * 

EP 0 591 948 A (TRW INC) 
13 April 1994 (1994-04-13) 

* figures 2,4,5 * „ ,j m * 

* column 7, line 43 - column 8, line 10 * 

DE 196 17 792 A (FRAMATOME CONNECTORS INT) 
13 November 1997 (1997-11-13) 

* figyr^s 1,2 * 

* column 2; Vine 55-68 * 

GB 2 319 673 A (WHITAKER CORP) 
27 Hay 1998 (1998-05-27) 

* figure 6 * 

* page 5, line 13-22 * 



Relevant 
toclaim 



CLASSIRCATtON OF THE 
APPLICATION (lnta.7) 

H01R13/639 
H01R13/64 
H01R13/627 



1,5-8 



.2.5-8 



\ Up for all claims 



TECHNICAL FIELDS 
SEARCHED (Int.ClT) 



HOIR 



PiBoeafsMUch 

MUNICH 

CATEGORY OF CITED DOCUMENTS 

X • oartlcularly relevant If taken alone 

Y " partcularly relevant It combined with another 

document of the same catego^ 
A : technological backflround 
O : non-wrttlen disclosure 
p : Intermediate document 



Oato of ooir^aietlon of the search 

19 October 2001 



Berg, S 



T • theory or principle underlying the Invention 
E ■ earner patent document, but published on. or 

after the filing date 
D : document dted In the application 
L : document died for other reasons 

&'riTOmbeVof'tte's£^^^^^ 
document 



EP 1 006 621 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
EUROpSn FATEMT APPLICATION NO. 



EP 99 30 9347 




Publication 
date 



us 5681178 A 28-10-1997 



OE 
GB 
OP 



19621762 Al 
2302765 A ,B 
9017505 A 



EP 0591948 A 13-04-1994 



US 
DE 
DE 
EP 
JP 
JP 



5275575 A 
69307247 Dl 
69307247 T2 

0591948 A2 

2647336 

6208867 



B2 
A 



-i W17792 A- 13-U-T997 



OE 19617792 Al 

AT 203632 T 

CA 2252768 Al 

DE 29724486 Ul 

WO 9741623 Al 

EP 0896754 Al 

EP 0975063 Al 

JP 2000509194 T 



II mVeh A 27-05-1998___N0NE_ 



02-01-1997 
29-01-1997 
17-01-1997 

04-01-1994 
20-02-1997 
31-07-1997 
13-04-1994 
27-08-1997 
26-07-1994 



13-11-1997 
15-08-2001 
06-11-1997 
30-08-2001 
06-11-1997 

17- 02-1999 
26-01-2000 

18- 07-2000 



§t;;;:r.^.sa..-anne.:seeO«ciaT:^-B.^ Pa-tOH^. No. 1.8. 



CM 
< 



CM 
CO 



(19) 



J 



European Patent Office 
Office europeen des brevets 



(12) 

(43) Date of publication: 

07.06.2000 Bulletin 2000/23 

(21) Application number: 99309347.5 

(22) Date of filing: 23.11.1999 



(11) 1 006 621 A2 

EUROPEAN PATENT APPLICATION 



(51) Intel.': 



H01R 13/639, HOI R 13/64, 
H01R 13/627 



(84^ Designated Contracting States: 

AT BE CH CY OE DK ES Fl FR GB GR IE IT U LU 
MC NL PT SE 

Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 27.11.1998 JP 33769498 



(71) Applicant: THE WHITAKER CORPORATION 
W ilmington. Delaware 19808 (US) 

(54) Electrical connector with a locking device 



f57) The connector includes a housing (2) and a 
cover (10) integrally formed. Cover pins (64) engage 
housing support walls (18) and the cover is rotatable 
about ?he pins (64) so that cover iatch|ng armM^^ 
engage housing latching lugs (44). p"*'ever 'ances 
(40) are positioned on either side of a coupling unrt 
30 which projects downwardly from the housing (2) fo 
enaaaement viith a mating connector with an internal 
TaS grSovTwith which the lances (40) engage when 
he two connectors are partially engaged. Ends of 
convergent resilient beams of a locldng device .^>^^"J 
through cover slots (66) and engage a stop rib. The 
beam ends are disengaged from the s op nb by a 
projection of the mating connector upon full engagement 
Sf the two connectors thus permrtttng the locking 
devKJe to be fully inserted into the housing (2) so 
thTlocking arms of the locl^ng device are displaced 
outwardly into the latching groove and external 
Sing members of the locking device engage latching 
lugs on the housing (2). 
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Description 

[00011 The present invention relates to electrical connectors, especially to tl7 electrical connectors equipped 

connection formed with the mating connector ^"J^^'i^r^P'^ °* are designed so 

Japanese Patent Disclosure Nos. 2647335 and 2647336^ Loctang devces^^^^^^ Se connector is coupled with its 
that they are attached to the housing ,n advance and are inserted ther^J Jfte ^n® y{Ue locking 

counterpart thus reinforcing tf^%^o"^P't"lf S' locking device may be 

'° SStat^SldTre ^ srrc"aS:r.r; ioupSe connectors .ay resu. in deformation or 
even damage of the locking device and other parts of the connector^ p^^^^^ 

[0003] To improve this design an electncal connector 1JJ^°7o^"3';'9";" J^^^^^^^^^^ retained on the 

Disclosure No. 9-326275. Electrical connedor lOO^'^^^^f/^S^ y,e locking 

housing. The locking device 104, in turn has a .^P^^^^e couphng^co^^^^ um iu , 3 

15 device 104 in a specified location of the housing ^02^ ';X^^9;C°nfirmati^^^^ ^^^^^^ ^^^^^^ 

joined together by a connecting bar lOS. In a normal being inserted in the 

cannot be inserted in the housing before housing is coupiea vwm^^ ^^^^1^^ 
locking position. . ^ u ^ 

[00071 It is desirable that the stop member IS wedge-shaped. «fh»r nf thP beams 

integral part of the locking device that are .^'^"^^^^ in a c^re^^^^ ^,,3j„g 
the beams with a stop member prevente the 'o^^ing device from being in^^^ a. 
is coupled with a mating connector, the e"g3?«";,f ^ to feJms are an integral part of the locking 

rendering the ^o'^^^H, 'T^.r 'n'lS' anS% s^^^^^^^^ Tn aSdS. since the locking device is a single 

device, the connector has fewer parts a sirnpler cons r^^^^^^ . disengaged from a 

t£'^S^r:^^^o'Z-^'^lT^^S^rr''^r^^ « can Ssed as a ^ o, 
PzT'* ":frd!re"™ *e presan, i™a.«or «» no» ba dasCbad b, wa, o. axampfe .a.a,a„=a » *a 
Sol^T^'^MSiriTan" S*dad parspactlva viaw of a bouaing and a cove, aa an intagral part of .ha houalng and 

[0018] Figure 6 is a cross-sectional view taken along line 6-6 in hig. 4 or ine 
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S?«rTurr7Tr»S™«K. a.„, me 7.7 i„ Ra 4 m ^ conneco, coupled 

^ -ne « I" * 4 0, me ^ connect, cou,ed 

with the mating connector in the state shown in Fig. 5. 

100211 Fioure 9 is a Side vfew Of the electrical conneflor coupled to the malng connector .„,.„.,. 
S Figre 10 a cross-seclonal «ie.v similar to that shown in Figure 6 o. the elactnoal connector ,n the state 

IS'^^'^TTT^^I^'SII that Shown . Figure 7 o, .actr^a, connector in ^e 

^2:r'^~^TZ^.''£t!^TZ Shown . F^ure 8 o, ^ ^ connector in ^ 

^^°"''%T::%T:irT:^^c:^:^i > ^-^on o,«,e ,od*g d^ioe 

r^^-^^.:l!^r^,:^:^TZ'SrS:L m F,ure e ^ connector in the 

tST'%;eT*^crSr.'S*Sn^^^^ I" F*u« 7 C*. .ect^ca, connector in *e 
;SSI,r"%SreTl"rcrSoral'r'^^^^^^^^^ i" ^'^ » 0, t,» .ec^c^ connector in th. 

S^^BBB^^^BTT^I^ 3nd » has, .a.a.^a 

2. At upper sections of lugs 26 and at ^PPf^_^f f "^"^^^"PPfe^^^ Swards-facing latching surfaces 

coupling unit 30 is a matng surface that has two P ,,^ed 

=3?.^o=^rrth^e^'SLrsY^^^ 

Cp2':u»^ ja.rir ^a?ro« eS =« ^ »' 40 are 

foosT" Rear sections 42 ot the aide walls 24 of the housing 2 are displaced inside relative to the sections 

°t 'side w*'i:=nTth? Le latching lugs 44 «<^,"^ ^^^^^^^^^^^^ 
T^fJ^'XtT^^M ra°T^ a"^ Sdtrth»1^rS. « a hohon, 0, an 

•surface 46a of the ribs 46. shoulders 46c and surfaces 46d are located. ^ , k«.,oJnn anH it k 

EedtoTeVirSTnC^^rto'^^^^^^^^ 

;™=s:iaSg'^i\"So";:L:pra^ 
srjt^e^rhi„:s.vy,ss '^Se?^^^^^ 

SS' ' on an inner surtace 56 of the main bod, 52, that Is, on an -"'f^Z^^sTTo^ 62 a« proved 
U is Ued that extends across the main bocj, 52. j^J^^^f^^^^ "^^ifZ'l' TSZ'":^^^ 
to accommodate lugs 26 of housing 2, and at '^'^^"''l^^^ As can be seen from Figure 
^:rn t^Se^TpSta^TSar^rcSSrrroS r-pJoX p>ns 64 become engaged 
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perpendicular to the axis of the^mg 2. ^nddosely behind ^^^^^ to the edae is cmved At a rear end of the main 
?3 of the cover. One side of openings 68 that .s located closer to the edge s curved^ ^^^^^^^ i„ 

^Z^r^tXT^^^^ r^:t£!ro:tV:^^^^^ ToL^O^i mto the cut-outs 14 and Capping, engage 

' s"^Trrrfrcn:\hecov^ 

Ihown by arrow A until it is secur^ on the housing 2 cove^ ,3t,,i„g 

- ?orr °^N*;reSrrs'concer^ the locking device ^0 with r^^^^^^^^^^^^^^ TtS^^TSTo 
of the locking device 20 is to reliably secure the ^aj^g '^^^^^^^^^ SdTng o J'quely Sthe main body 76 in an 
includes a rectangular flat mam body 76 and two latching '^^["''^^^^^^ other On outer ends of the 

outward direction away from each other, ^ut f % ovjer po^^^^^^^^ 

latching members 77, projections 77a see Fig^ 8) are .^"^;"n^ 77 Their purpose is to provide 

,5 in a longrtudinal direction of the housing ^oThl houJna 2 tTnL latching lujs 18a, 26a and with 

temporary attachment of the o^^^^S^f-^f, ^0 ^^J^.S o is^empo"rar^etat2d on the hoSsing 2. 
latching surfaces 18c, 26c. In such "'^ .^^ice 20 a pair of beams 78 extend downwardly from 

[0037] At a front end of the mam body 76 of the locking aev ceju a pd . . 

ihe main body 76. The beams 78 extend obiiqueW o^^^^^^^^^ f^XcZ afa'greater 'distance from 

arms 82 extend down from the main body l^^^lf^^^^^^^^^ arms 82 are explained in detail below 

„ foM? ' eelow, a„ s»ps o. the p,oo«s 0, *e coup.™g of conn««„ 1 to .h. m*, con„e«or 200 .0 

Figures 5 through 16 is explained. , , onn immpdiatelv before the coupling. At this time, the 

[0040] Figure 5 is a side view of connector 1 ^OO imm^^^^^^^ through 
locking device 20 is in the state of temporaiy retention on the » ^^^^^^^ % 5. Fig,,e 7 represents a 
line 6-6 in Figure 4 when connectors 1 and 20° are in tne po^^ P « j^^^^j in Figure 

cross-sectional view through line 7-7 ,n Figure 4 when connector yS,nectoS 1 and 200 when they are in the 
30 5. Figure 8 is a cross-sectional view through line 8-8 in i-igure m w wimov 

position shown in Figure 5. ci^,,r= u^hcn rnnnectors 1 and 200 are coupled. At this 

rOQ41l Figure 9 is a side view similar to that shown in Figure 5 when conneaore i ana ^ , • 

me the locking device 20 is still in the state of temporary retention. Fgure ^ /^^"^ ^f™^^^ 
Sar to that depicted in Figure 6. ^ut wjh the connectors^^^^^ 9. F gure 1^1 is ^ ^ 

„ view similar to that shown in Figure 7, but wrth the connector^ coupea as y ^3 ^ 

35 sectional view similar to that shown in Figure 8. ^ut wrth has been pushed into the 

side view similar to that depicted in Figure 5 showing «tate v^hen the '^f ^S^^^^-sectional view similar to that 
fully-locked position with the connectors ^o^P'^JJ" ^f!^ Figures 15 and 16 are cross-sectional 

^S?re~ S^VnLto^rs are coupled as shown in Figure 

- io'o421 Referring first to Figure 5, . can seen that^— Z^^s::Z^.':Z: 
lhat their mating surfaces are in the ^^^^V^^^t rclLrrsiS, *at1n 77b are engaged with 
tlS^::^^^^^^^^ 1"^'^^ ^2^ r^U.. thus attaching the locking device 

'^Refer'ng to the cross section shown in Figure 6, it can be seen th J f^^^^^^^^^^^^^^^^ 
Lctriial contacts 150 arranged in the coupling unrt 3a/^^^^^^^ section 154 

electrical connection with a respective f otncaUo"tact 2^^ section 154 i jo!^^^ to the electrical conductor of the 
located at an opposite end of the contact. Th^conne^ing sec^^^^^^ .,^3^3,,^^ 
electrical wire W. As shown in Figure 6, t^e electnca^ wire is passed t^ 

- ^SZ1Z:^0^^I^^^^^ if hX 2. The locSg .ms 82 are dis.aced 
with respect to the lances 40 in the longitudinal direction f ^he housing 2^ accommodates a plastic 
[0044] The mating connector 200 has a cyl'ndncal housing 206 Jflth ^l^l^J^^\^^^^^^ 202. Contacts 202 
etainer 210. Retainer 210 contairjs a metal i^FigS only one contact 202 is visible, 
are arranged in a plane perpendicular to the surface *J P^P^!' JlT^ secured in slot 212 of the retainer 

55 [0045] The metal member 204 has a retaining section ^^^^ ^ '^^ J^^^^^ the retaining section 214 and 

210 and two spring-loaded arms 218 •^^^^r^J.^^'I^^S^^^^^^^ Since thi retaining section 

SS^rniraHh^eirs^MM ^orm electric connection v^h the contacts 



Lnin. the locking arms 82 pap ^'JtS^^^ locWng ■^20 is i™ 

:enroi rx""-ir:e\x ^^^^^ 

etenton, Mams 78 are engaged »ith nb 90^ J,™'"' 7^^^ the ends of the beams 78 engage 

B.ore.sho»s,hes,a.e,nwhiohco„nec.o.ta^^^^^^^ 
gill in the state of tomporaiy rettnton At Ih^s toe^^^^^^^ i„3^,j ,„ femSe o 

■ ^S^^to^S'-S^J^'f^^^^ r %eet is cS.p.eted. At .is «.e. .e .ont end 216 of 

the metal member 204 is still electrically ^oj^^^Jf^lf .^.^^^^^^^ ^^^^ ^^^^^^ ^^^3.,„,, 210, 

[0049] AS can be seen from Figure 1 1 , bosses 36 oj the coufj'ng un« ^^^^ ^^^^^^ 220. Ma e 

Sfcr2K»ttir^^^^^^^^^ S»?n device 20 and the housing 2 is the same as .n 

Next, referring to Figure 12, attention must be to the fact t^^^^^^^^^^ 
housiJg 2 are engaged wrth the latching |^°°;;^,f to temporary retention of 

housing 2 is pulled upward, the housing 2 be detached, ana suc^^^^^ ^ ,^^,^^^3 j,ev,ce 20 

tdl:f7fon?eioc\inr.reTo;L^^^^^^^^^ 

When the locKing device 20 is fully inserted, an upper surfa^^^^^^ 

L Figure 13, is substantially on the same level ^ "PP"; .^^ed 2 fScJ^ When the locking device 20 is 
posffion of the locking device 20 inside the housmg 206 can b^^^^^^^ ^^^^^ ^^^^^ 

JSshed downward, the beams 78 ^,de between t)o^^^^^^^^^ tn njure^ 4 As a resuft, front end sections 216 of the 
forcing the spring-loaded arms 218 ^„ltt! 20? this bre^^^^^^ 

metal member 204 are separated from the ^02 *us breaK,^^^^^^^^^ ^^^^^^ ^^^^ ^^^^^ 

[0052] In this state, as can be seen from Figure as the tockmg ae^^ ^ p ^p^^^^ 
Ls if the locking arms 82 of the locking evice 20 ^^^tnter ^ J^^^^^^^ Since at the same time the 

apart so that locking lugs 82a of the lock ng arms 82 ^"^fj . '^^^^^^ engaged Wflth shoulders 72c of the 

Sching arms 77 become latched due to *e fact Uiat F^^^^^^^ upward. This is the fully- 

latching lugs 72 (see Fig. 2). the locking device 20 ^"^^^6 h°^ reliably coupled with the connector 200. 

locked state of the locking device 20 Therefore the connector 1 becomes rejab^ ^^.^p^^ thereby coming 

In addition, the locking arms 82 ^0"°^ ^^^iSna S^^^^^ and the locking lugs 82a also 

s ^"""'^^ '"'"^ 

g?53] If the housing 2 is not fully inserted 

Uove 220. thus preventing the locking lugs 82a of^^^^^^^ can be used as a 

220 and making A impossible to press ^he locking device 20 into tn^^^ a ^^^^^^^ device 

detector of an incomplete coupling of the if easSy established by absen^ of the 

^ch°a?aStl?S ZZT:^i:^rj;;XS;^^^^^^ >atchin. arms 77 engage latching lugs 

^54] AS can be seen from Figure 16, b-s 7B^^^^^^^^ rrrie^anrt^^^^^^ 
projection 230 is located between the beams 78 the wedg^ ^ ^g,e,ence to Figure 

S^^^AbrSlfed explanations concerning a Pjefeje^^^^^^^^^^ 
roJed; h-^e. the emb^^^^^^^^^^ of the locking de.ce and 

o°nfiru?2n%f"^^^ 
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Tl connecor (lT7o, •r»'.'^"'SLt6U::1^T^^°^-:SV^T^ 

at the fully-locked position. 
2 An electrical connector according to claim 1 wherein the stop member (90) has a wedge shape. 

member (90). 

An electrical connector according to any preceding claim wherein the engaging means on the beams comprise 
tapered surfaces (79) at outer ends of the beams (78). 

» 5. An .eCioa, connector according .0 an, P-'^X^^,' ST"^'^ iTo^:1^l 

6. An electrical connoctor according to claim 5 «t,arain the coupling unit (30) Indudas t»saas (36)^ 

» 7. An eleotrica, connector accor<.ng to daim 6 W^^^ 

tlre locking device (20), and the locking arms > «"f !^„"2^??^rSuSnrthe locking lugs (82a) to be 

^''r^'^s^^S"So»™(22^ ni sf^SooZJ^m zl, l ^ 

SjSr 7l) anrrrnXg «c,S Unnector (200?togetl,er in a full, meted posi«on. 
» .. An elects connector according »cl.m 5 6 0^^^^^^^^ ZlS^'SX^^^^^^' 

position. 
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